ABSTRACT… Among the complications of blood transfusion, Hemolytic transfusion reactions (HTRs) and Hemolytic disease of the newborn (HDN) are particularly important. Literature reports frequency of HTRs and related mortality up to 1/76,000 and 1/1.8 million units transfused respectively. These hemolytic reactions are caused by incompatibility between the donor and recipient blood and in cases of HDN, due to feto-maternal incompatibility due to maternal antibodies attacking the fetal red cells. Anti-K antibody is the most common antibody encountered in blood banks after the ABO and Rh antibodies. So routine screening and matching of these blood antigens along with ABO and Rh can further reduce the risk of HTRs and HDN. Existing literature on Kell blood system reports varying frequency of K and k antigens among various populations. The objectives of this study were to determine the prevalence of Kell blood group antigens in the blood donor population at Shaikh Zayed and Jinnah Hospitals Lahore and the association of Kell blood group antigens with different ABO blood groups of Lahore population. Study Design: It is a descriptive cross-sectional study. Out of these donors 186 (96.9%) were males and 6 (3.1%) were females. The most frequent ABO blood group antigen observed was B, which was seen in 82 (42.7%) donors, followed by O in 68 (35.4%), A in 36 (18.8%) and AB in 06 (3.1%) donors. Kell antigen k was found in 185 (96.3%) donors while K was found in 07 (3.6%) donors. When stratified, there was no statistically significant difference in the frequency of Kell antigens between genders (p=0.08) and ABO blood groups (0.09). The frequency of k antigen was higher among those with blood group B (43.2% vs. 17.8%) as compared to A, and the frequency of K antigen was higher among those with blood group A (42.8% vs. 28.5%) as compared to B, however, this was statistically insignificant. Conclusion: The frequency of k was observed to be 96.3%. It was higher in donors with antigen B while the frequency of K was found to be 3.6% and it was higher in donors with antigen A.
INTRODUCTION
There are more than 33 blood groups that represent over 300 red blood cell antigens. 1 Other than two major important ABO and Rh antigens many other significantly important red blood cell antigens also exist. It is important to have knowledge of frequencies of various blood group antigens and their association with each other in order to find out their ethnic distribution and assess the risk of antibody formation to help guide about the probability of finding blood that is negative for that antigens especially in cases in which a patient has various red cell alloantibodies due to multiple transfusions. 2 Therefore, the blood units in the blood banks should be typed not only for major but also minor blood antigens in order to increase in vivo survival rates and prevent adverse hemolytic transfusion reactions. Kell antibodies are 3rd most potent in producing an immunogenic response after ABO and Rh antibodies. 4 Kell blood group system consists of 35 antigens, including six sets of antigens termed as K, k, Kpa, Kpb, Jsa and Jsb with antithetical relationships. 5 The Kell antigens can be found as early as 10 weeks of gestation in the fetus and therefore plays a significant role in hemolytic disease of the newborn, transfusion reactions and transfusion medicine. 6 Anti-K antibody belongs to the IgG class of antibodies and is usually produced in response to antigen exposure during pregnancy or previous transfusions. The significance of Kell antigen and antibodies is evident from the fact that they play an important role in hemolytic transfusion reactions and also are a major culprit of hemolytic disease of the newborn. 7 HDN is actually an immunologic response in which allogenic paternal proteins that are expressed on the RBCs of the developing fetus have the capability to produce IgG alloantibodies in the mother against that particular antigen. The first pregnancy is usually spared since only exposure to that antigen occurs in it, with transfer of maternal IgG antibodies to fetus with subsequent pregnancies leads to antibody mediated destruction of RBCs of fetus. However, it is not a must since previous transfusion of women of child bearing age with mismatched blood can lead to antibody production in such women and hence can lead to deleterious effects in first pregnancy too.
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Less data is available regarding frequency of blood group antigens other than ABO & Rh systems in Pakistani population. The knowledge of various antigen frequencies is very pertinent to assess the risk of antibody formation 9 to help in the provision of antigen negative blood which is especially useful when blood is required for patient who have multiple RBC antibodies. Kell negative blood may also be helpful for people undergoing bone marrow transplantation, which were previously transfusion dependent and have developed antibodies against antigens other than ABO and Rh.
OBJECTIVES
The objectives of this study were 1. To determine Kell blood group antigens in the blood donor population at Shaikh Zayed and Jinnah Hospital Lahore. 2. To see the association of Kell blood group antigens with different ABO blood groups of Lahore population. 3. To reduce the chance of Kell related transfusion reactions.
METHODOLOGY
It was a descriptive crossectional study conducted at the Blood banks of Shaikh Zayed and Jinnah Hospital Lahore with a duration of 6 months after the approval of synopsis from 15/05/2015 to 15/12/2015.Blood donors aged 18-60 years of either sex having Hb >13g/dL for males, >12g/dL for females and weight above 50Kgs were included in our descriptive crossseectional study using non-probability purposive sampling technique. A total of 192 blood donors were included, sample size was estimated by using 95 % confidence level and 2.6 % margin of error with expected frequency of K was 3.5%. Patients having Bone marrow, haemopoietic stem cell, renal, heart or any other transplant recipients and suffering from autoimmune disorders like systemic lupus erythmatosis, antiphospholid syndrome etc were excluded from our study. Data of blood donors, visiting blood bank of Shaikh Zayed and Jinnah Hospital, Lahore, were collected, after filling consent forms and proforma (Annex I, II, III). Determination of CBC, Kell phenotype and weight measurement was done. All the collected data was entered into SPSS version 20. Categorical variables i.e gender, ABO antigens, K and k antigens have been presented by frequency and percentages. Frequency of K and k have been cross tabulated with ABO antigens to determine association between Kell antigens and ABO antigens. Data has been stratified for gender and ABO status to address effect modifiers. Post-stratification chi-square has been applied taking p value ≤ 0.05 as significant. 12 This male predominance in our society can be attributable to poor nutritional and health status of women in general along with myths and phobias about the blood donation and educational status of population. 13 The most frequent ABO blood group antigen observed was B seen in 82 (42.7%) donors, followed by O in 68 (35.4%), A in 36 (18.8%) and AB in 06 (3.1%) donors. Shah et al. however observed O (35.6%) to be the most common blood group among Kashmiri population followed by B (32.1%), A (24.1%) and AB (8.2%). 11 This difference can be due to genotypic differences among populations. 
3,12
When stratified, there was no statistically significant difference in the frequency of Kell antigens between age groups (p=0.98), genders (p=0.08) and blood groups (p=0.09) However, the frequency of k antigen was found higher among those with blood group B (43.2% vs. 17.8%) as compared to A. Ashraf et al. (2001) also observed k to be significantly higher among group B as compared to A. 14 In our study K was observed in only 07 (3.6%) donors. Our results are again similar to those of Ashraf et al. in which K was observed to be (4.6%). 14 11 This higher frequency of K in local population and lack of screening and matching can partly explain the increased frequency of hemolytic transfusion reactions noticed in the common practice. It can be thus advocated on the basis of our study, that Kell blood group antigens should be routinely screened and cross-matched; to reduce the risk of such transfusion related reactions in future practice.
We also observed a co-existance of blood group A with Kell antigen K and blood group B with Kell antigen k, although these findings donot show statistical significance, but presence of HTR with group A and B transfusions can be associated with Kell system antibodies in receipients and if not all atleast such transfusions should be checked for Kell antigen in donor and respective antibodies in receipients.
Keeping in view the variations observed in the frequency of K and k antigens among studies from various parts of the India 3,15 depicting variation within a single population, it is advisable that the present study should be repeated over much larger sample size, covering multiple blood banks from various areas of Pakistan to determine the frequency of Kell antigens more accurately.
CONCLUSION
The frequency of k was observed to be 96.3%. It was higher in donors with antigen B while the frequency of K was found to be 3.6% and it was higher in donors with antigen A. 
